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(54) Low-noise amplifier 

(57) A low-ndse amplifier which is equipped with at 
least one redundancy circuit which is connected in par- 
allel to an amplifying circuit so that the low-noise ampli- 
fier operates without a significant signal loss even when 
an abnormality takes place in the amplifying circuit and 
the anplifying circuit is not replaced or troubleshooted. 
The tow-noise amplifier includes a redundancy circuit 
(30) effectively operable instead of an amplifying circuit 
(24) when the amplifying circuit (24) is in an abnonnal 
condition, and at least one switch (22) activates the 



redundancy circuit (30) when the amplifying circuit (24) 
is abrK)rmal. In a preferred embedment the redun- 
dancy circuit (30) includes a transmission line (32) for 
bypassing an input RF signal when the amplifying circuit 
(24) is in an abnormal condition. In an attemative, the 
redundancy circuit (30) includes a redundant arnplifytng 
circuit (34). so that the redundant amplifying circuit (34) 
can amplify the input RF signal in place of the amplifying 
circuit (24). 
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Description 

BACKGROUND OF THE INVErsrnON 

1. Reldofthebivention 

[0001] The present irryerrtion relates to an amplifier 
circuit and more particularly, to a lowHftcise amplifier 
circuit typically used for a wireless communications 
equipm&it 

2. Description of the Related Art 

[0002] In a radio frequency (RF) signal receiving 
af^>aratus such as a cellular phone and a base station 
of a wireless conrvnunication system, a received sigr^ 
has very weak intensity and includes considerable 
noise mixed therein. Accordingly, such a signal receiv- 
ing apparatus requires a circuit for amplifying the 
received sigrud while reducing a noise figure of the sig- 
nal. A low-noise amplifier, which is typically installed in 
an input stage of the signal receiving apparatus, ampli- 
fies the input RF signal so that an amplified signal has a 
required gain and noise figure. 
[0003] As illustrated in FIG. 1. a conventional low- 
noise anplifier 10 includes an amf^ifying circuit 14 per- 
fbmiing an amplification of the RF signal and imped- 
ance matching circuits 12 and 16 for matching 
impedances between the anplrfyihg circuit 14 and 
external circuits. The input and output impedance 
matching circuits 12 and 16 are designed based on 
scattering parameters (S-paramelers) so that reflection 
coefTidents are minimized at input ajnd output stages of 
the amplifier. Meanwhile, since the low-noise anrplifier 
determines the overall noise characteristics of the sig- 
nal receiving apparatus, the amplifier is usually 
designed in a balanced type rather than a single-ended 
type so as to have a mininmim noise f tgura 
[0004] As shown in FIG. 2. a balanced type low-noise 
amplifier includes at least one anrplifying stage, a power 
su^^ly for providing DC power to the amplifying stage, : 
hybrid couplers for splitting or combining signals at input 
ard output stages, delay compensating circuits for com- 
pensating phase difference between the signal patiis 
existing between the hybrid couplers, a noise removing 
circuit for reducing noise, and a connparator for compar* 
ing a signal or a supply voltage wrtti a reference. In par- 
ticular, the power supply can be implemented in various 
manners to procure an optinruim amplification. 
[0005] If any one of the internal circuits of the amplify- 
ing circuit happens to be damaged or the supply voltage 
is lost, the amplifying circuit cannot operate properly. In 
such a case, the signal receiving apparatus or the over- 
all communication system happens to be^ced with a 
significant signal loss. Meanwhile, when the low-noise 
amplifier cannot operate ncrmally, the comparator in the 
amplifying circuit may detect tiie abnormality to notify a 
user via a light emitting diode so that the user replaces 



or troubleshoots tiie anrplifying circuit. However, in a 
critical situation, ttie system may be inoperable at all 
until the user or a maintenance personnel replaces or 
troubleshoots the amplifying circuit 

•5 

SUMMARY OF THE INVENTION 

[0006] The object of ttie present Invention is to provide 
a low-noise amplifier which is equipped with at least one 

10 redundancy circuit which is connected in parallel to an 
amplifying circuit so fliat the low-noise anrpiifier oper- 
ates without a signiTtcant signal loss even when an 
abnormality takes place in the amplifying drcutt and the 
anplifying drcuit is not replaced or troubleshooted yet 

15 [0007] In order to achieve the above object a low- 
noise amplifier accorcfing to tiie present invention 
ir)cludes a redundancy circuit effectively operable 
instead of an anplifying circuit when the amplifying cir- 
cuit is in an abnormal condition, and at least one switch 

20 for activating tiie redundancy circuit when tiie amplifying 
circuit is alsnormal. In a preferred embodiment the 
redundancy circuit includes a transmission line for 
bypassing an input RF signal when the ampfifying circuit 
is in an abnormal conditiba In an aKemative, the redun- 

25 dancy circuit includes a redundant amplifying circuit so 
that the rec^ndant amplifying circuit amp&fies the input 
RF signal in place of the amplifying circuit 
[0008] According to tiie present invention, the low- 
noise amplifter is operable witfiout a significant signal 

30 loss when tiie main amplifying circuit has an abnormal- 
ity and cannot operate effectively. Thus, it is possible to 
prevatt tfie communication system employing the cir- 
cuit from being inoperable even when any one of the 
internal circuits of the amplifying circuit h^ens to be 

35 damaged or tiie supply voltage is lost Accordingly, the 
reltat»lities of the low-noise amplifier and the communi- 
cation system are entranced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

[0009] The above objectives and advantages of the 
pr^eht invention will become more apparent by 
desatoing in detail preferred embodiments thereof with 
reference to the attached drawings in which: 

45 

FIG. 1 is a block diagram of a conventional low- 
noise amplifier: 

FIG 2 is a detailed block diagram of the annplifying 
circuit in the low-noise amplifier of FIG. 1; 
so FIG 3 is a block diagram of an embodim^ of the 
kjw-noise amplifier acconding to the present inven- 
tion; 

FIG. 4 is a detailed block diagram of an embodi- 
ment of the first switch shown in FIG. 3: 
55 FIG. 5 is a detailed block diagram of another 
embodiment of the first switch stovn in FIG 3; 
FIG. 6 is a bbck diagram of another embodiment of 
tiie low-noise amplifier according to the present 
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invention; 

FIG. 7 is a block diagram of still another embodi- 
ment of the low-noise amplifier according to the 
present invention; and 

FIG. 8 is a block diagram of yet still another embod- 5 
iment of the low-noise amplfTier according to the 
present invention. 

DEgQPIPTION OF THE PREFERRED EMBODI- 
MENTS 70 

[0010] A lew-noise amplifier of FIG 3, which anrpftfies 
a RF signal from a not shown RF signal source to pro- 
vide ari amplified signal to a not shewn sigrial process- 
ing circuit includes an input impedance matching drojit is 
20. a first switch 22, a first amplifying circuit 24, a redun- 
dancy circuit 30, a second switch 38, an output imped- 
ance matching circuit 40, and a corrtrol stgr^ generator 
42. 

[0011] The input irnpedance matching circuit 20 20 
matches an amplifier inrtpedance at the input stage of 
the amplifier to the impedance of a transmission line 
connecting the RF signal source and the amplifier, so 
that the reflection of the signal at the input stage is 
minimized. The output impedance matching circuit 40 2S 
matches an amplifier impedance at the output stage of 
the amplifier to the impedance of a transmission line 
connecting the anplif ier and tiie signal processing cir- 
cuit, so that the reflection of the amplified signal at the 
output stage is minimized. 30 
[0012] The input rK)de 22a of the first switch 22 is con- 
nected to the output terminal of the input impedance 
matching drcuit 20. Two output nodes 22b and 22c of 
the first switch 22 are connected to the input temiinals 
of the first amplifying drcuit 24 and the redundancy dr- 35 
cuit 30, respectively. The input node 22a of the first 
switch 22 is electrically connected to either the first ou^ 
put node 22b or the second output node 22c in 
response to a switching control signal. Accordingly, the 
first switch 22 provides a signal from the matcNng dr- 40 
- cuit 20 to either the first amplifying drcurt 24 or the 
redundancy circuit 30 according to the switching control 
signal. 

[0013] In the prefen-ed en^Dodinr^, the switching 
control signal may have two logic levels, i.e., a HIGH 45 
level arKi a LOW level. When the first amplifying drcuit 
24 operates normally, the switcNng control signal is at 
the HIGH level and the signal from the matching drcuit 
20 is provided to the first anplifying drcuit 24. When the 
first anrtplffying circuit 24 is in an abnormal condition, so 
however, the switching contrd signal is at the LOW level 
and the signal from the matching drcuit 20 is provided 
to the redundancy drcurt 30. The configuration of the 
first switch 22 will be desaibed in detail below. 
[0014] The first amplifying drcuit 24 indudes at least ss 
one amplifying stage 26 biased by a biasing drcuit 28. 
The amplifying stage 26 anplif ies the signal provided by 
the first switch 22. The first amplifying drcuit 24 may be 



implemented by employing the conventional drcuit of 
FIG 2, for example. Meanwhile, the redundancy drcuit 
30 is implemented by use of a miao str^ transntission 
line 32 having an inpedance of 50a The width, length, 
and material of the micro strip 32 are designed based 
on a wavelength of the required frequency The micro 
strip 32 functions as a low-loss sigrnl path while the first 
amplifying drcuit cannot operate normally. 
[0015] Two input nodes 38a and 38b of the second 
switch 38 are connected to the output terminats of the 
first amplifying drcuit 24 and the redundancy drcuit 30. 
respectively The output node 38c of the second switch 
38 Is connected to the input terminal of the output 
impedance matching drcurt 40. The output node 38c of 
the second switch 38 is electrically connected to the first 
input node 38a or the secorKi input node 38b in 
response to the switching control signal. Accordingly, 
the second switch 38 selects either the output of the first 
amplifying drcuit 24 or that of the redundancy drcuit 30 
according to the switching control signal, and outputs 
the selected signal to the output Impedance matching 
drcuit 40. The second switch 38 may be configured in a 
nrtarmer similar to the first switch 22. 
[0016] The control signal generator 42 n^ttors the 
operation status of the first amplifying drcuit 24 and 
generates the swKching control signal, of which level 
changes based on the nrxmitored resuH In the {deferred 
enft>odiment tiie contrd signal generator 42 monitors 
the normality of the biasing voltage Vb provided t>y the 
biasing drcuit 28 to the amplifying stage 26 to change 
the level of the switching control signal. If the biasing 
voltage Vb is within a preset range, the control sigr^ 
generator 42 outputs the switching control signal of 
HIGH level. If the biasing voltage Vb deviates from the 
preset range, however, the control signal generator 42 
outputs the switching contrd signal of LOW level. 
[0017] Alternatively, the control signal generator 42 
may detect the current or voltage level of the output sig- 
nal of the matching drcuit 20 in addition to the biasing 
voltage Vb to reflect the cunrent or voltage level in deter- 
mining the level of the switching contrd signal. In such a 
case, the switching control signal will be at HIGH level 
when both the biasing voltage Vb and tiie cunent or 
voltage levd are within respective preset ranges, but at 
LOW le^el when the teasing voltage Vb or the current or 
voltage level deviates from the respective preset range. 
[0018] In FIG. 3, a status indicator 44 indicates the 
operation status of tiie tow-noise amplffier. For example, 
the status indicator 44 may indude light emitting diodes 
showing which path of the first amplifying drcuit 24 and 
the redundancy drcuit 30 is effectively operative. Thus, 
a maintenance personnel may easily grasp the afcnor- 
mality of the first amplifying drcuit 24 to try the replace- 
ment or troubleshooting of tiie first amplifying drcuit 24. 
Meanwhile, tiie maintenance personnel may change 
the operative patii arbitrarily by use of the reset drcuit 
46. For example, tiie personnel may press a reset txjt- 
ton to activate tiie reset drcuit 46 upon the completion 
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of the replacement or troubleshoating, so that the first 
arrplifying circurt 24 restarts the effective operatioa 
[0019] On the other hand, in the lowHfioise ampTrfier 
according to the pres^ invention, the output signal of 
either the first anplifying circuit 24 or the redundancy s 
circuit 30 has a zero level at any instant. Considering 
the feature, any coupling drcuit e.g., a hybrid coupler, . 
may be used Instead of the second switdi 38 in an alter- 
native of the present embodiment. In such an embodi- 
ment, the a)upling circuit adds the output signals of the io 
first anrpltfying circuit 24 and the redundancy circuit 30. 
and provides the added signal to the output impedance 
matching circut 40. In this case, it is preferable that a 
delay-compensating circurt is included in at least one 
signal path so that the difference in delays In the signal is 
paths is eliminated. 

[0020] FIQ. 4 Oiustrates an embodiment of the first 
switch 22 shown in FIG. 3 in detail. The first switch of 
Fia 4 includes twvo pin diodes 102 and 106, and a guid- 
ing transmission line 1 04. The guiding transmission line 20 
1 04 has a length of one quarter of the wavelength of the 
RF signal. An anode of the diode 102 is connected to 
the input node 22a. and a cathode th^eof is connected 
to the first output node 22b. One end of the guding 
transmission line 104 is connected to the anode of the 2$ 
diode 1 02, and the other end thereof Is connected to the 
second output node 22c. The diode 106 is connected 
between ground and the other end of the gidding trans- 
ntission line 104. Mearrwhile. the switching control sig- 
nal is provided through the first output node 22b in the so 
present embodinr^ent 

[0021] The first switch of FIQ. 4 operates as follows. 
When the switching control signal is at HIGH level, the 
diodes 1 02 and 1 06 are forward-biased and thus turned 
on. At this time, most of the signal supplied through the 35 
input node 22a is transmitted to the first amplifying cir- 
curt through the cfiode 102. Even though a small portion 
of the supplied signal may be incident into the guiding 
transmission line 104, such a leakage fbws into ground 
via the diode 106. Meanwhile, when the switching con- 40 
trtiJ signal is at LOW level, the diodes 102 and 106 are 
reverse-biased and thus turned off. At this time, the sig- 
nal supplied through the input node 22a Is transmitted to 
the redundancy circuit 30 through the guiding transmis- 
sion line 1 04 and the second output node 22& 45 
[0022] FKl 5 illustrates another embodiment of the 
first switch 22 shown in FIG 3 in detail. The first switch 
of FIG. 5 includes three pin diodes 1 12. 1 16, and 1 18. 
and a guding transmisston line 114. The gukjing trans- 
mission line 1 14 has a length of a half of the w^elength so . 
of the RF signal. An anode of the diode 112 is con- 
nected to the Input node 22a. and a cathode thereof Is 
connected to the first output node 22bL One end of the 
gujding transmission tine 1 14 is connected to the anode 
of the diode 1 1 2. and the other end thereof is connected 55 
to the second output node 22c. The diode 116 is con- 
nected between ground and the other end of the guiding 
transmission line 114. The diode 118 Is connected 



between grourti and a central position of the guiding 
transmission line 1 14. Mearrwhile. the switcfiing control 
signal is provided through the first output node 22b also 
in the preserrt embodiment. 

[0023] The first switch of FIG. 5 operates as follows. 
When the switching control sigrtal is at HIGH level, all 
the diodes 112, 116, and 118 are fonwaid-biased and 
thus tumed on. At this time, most of the signal supplied 
through the input node 22a is transmitted to the first 
ampBfying circuit through the diode 112. Even though a 
smaO portion of the supplied signal may be incident into 
the guiding transmission line 114, such a leakage flows 
into ground via the diodes 116 and 118. Meanwhile, 
when the switchirtg control signal is at LOW level, all the 
diodes 1 12. 116. and 118 are reverse-biased and thus 
tumed off. At thte time, the signal supplied through the 
input node 22a is transmitted to the redundancy circuit 
30 through the guiding transmission Gne 1 14 and the 
second output node 22c. 

[0024] FIG. 6 illustrates another embodiment of the 
low-noise amplifier acporcKng to the present Invention. 
The low-noise ampirier of FIG. 6 has a sinrtilar configu- 
ration to that of FIG. 3 except the redundancy circuit 30. 
In FIG. 6. the redundancy ctrcuit 30 includes an amplify- 
ing circurt having at least one amplifying stage 34 
based by a biasing drcuit 36. According, the redun- 
dancy circuit 30 can amfi^ify an input signal rather than 
simply bypassing the input signal. In case that one of 
two amplifying circuits is inoperable, the other one can 
perform the amplification of the Input signal. Meanwhile, 
in an alternative of the present erhbodiment. the biasing 
circuit 36 in the redundancy circuit 30 may be omitted. 
In such an entxxfiment. the amplifying stage 34 may be 
biased by the biasing circuit 28 in the first amplifying cir- 
cuit 24. Since the other features of the low-noise ampli- 
fier of FIG. 6 is the same as those of the amplifier of 
FIG. 3. the detailed description thereof is omitted. 
[0025] Fia 7 illustrates still another embodiment of 
the k3w-noise anplifier according to the present inven- 
tion. The low-noise amplifier of FIG. 7 includes a first 
avitch 60. a first amplifying circuit 70. a redundancy cir- 
cuit 80. a second switch 90, and a control signal gener- 
ator 92. 

[0026] The input node 60a of the first switch 60 Is con- 
nected to an external RF signal source. Two output 
nodes 60b arxl 60c of the f ir^ switch 60 are connected 
to the input terminals of the first amplifying circuit 70 
and the redundancy circuit 80, respectively. The input 
node 60a of the first switch 60 Is electrically connected 
to either the first ou^xit node 60b or the second output 
node 60c in response to a switching control signal. 
Accordingly, the first switch 60 provides a signal from 
the RF sigrral source to either the first amplifying circuit 
70 or the redundancy drcuit 80 according to the switch- 
ing control signal. 

[0027] The first anpDfying drcuit 70 inches an input 
impedance matching drcuit 72, an ampRfying stage 74, 
and an output inpedance matching drcuit 76. The input 
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impedance matching circuit 72 matches the impedance 
of the first amplifying circuit 70 to the irrpedance of a 
transmission line connecting the first switch 60 and the 
first amplrfying circuit 70 at the input stage of the first 
amplifying circuit 70, so that the reflection of the input 
signal at the input stage is minimized. The amplifying 
stage 74 is biased by a biasing circuit 78 and amplifies 
the signal supplied through the input impedance match- 
ing circuit 70. The output impedanoB matching circuit 76 
matches an Impedance of the first amplifying circuit 70 
to the impedance of a transmission line connecting the 
first anplifying circuit 70 and the second switch 90 at 
the output stage of tfie first amplifying circuit 70. so that 
the reflection of the amplified signal at the output stage 
is minimized. 

[0028] Two irput nodes 90a arxi 90b of the second 
switch 90 are connected to the output terminals of the 
first amplifying circuit 70 and the redundancy circuit 80. 
respectively. The output node 90c of the second switch 
90 is connected to an external signal processing circuit 
The output node 90c of the second switch 90 is ^ectri- 
cally connected to the first input node 90a c»- the second 
irput node 90b in response to the switcWng control sig- 
nal. Accordngly. the second switch 90 selects either the 
butput of the first anrpfifying circuit 70 or that of the 
redundancy circuit €f0 according to the switching control 
signal, and outputs the selected signal to the signal 
processing drcuit 

[0029] The control signal generator 92 monitors the 
operation status of the first ampfifying circuit 70 and 
generates the switching control signal, of which level 
changes based on tiie monitored result In the present 
embodiment, the control signal generator 92 monitors 
the normality of the biasing voltage Vb provided by the 
biasing drcuit 78 to the amplifying stage 74 to change 
the level of the switching contrd sigrral. Aftematively, the 
control signal generator 92 may detect the cun^ent or 
voltage level of the Input signal of the first amplifying dr- 
cuit 70 in addition to the biasing voltage Vb to reflect the 
cun^ent or voltage level in detemnining the level of the 
switching control signal. In FIG. 7. the function and 
operation of a status indcator 94 and a reset drcuit are 
the same ^ those In FIQ. 3, and thus detailed descrip- 
tion thereof is omitled. 

[0030] Fia 8 iflustrales yet still another errtxxliment 
of the bw-noise anpDfier accordbig to the present 
invention. The low-rroise arrplifier of FIG. 8 has a similar 
configuration to that of FIG. 7 except the redundancy 
drcuit 80. In FIG. 8, the redundancy drcuit 80 indudes 
an anplifying drcuit having at least one amplifying 
stage 86 biased by a biasing circuit 89. Accordingly, the 
redundancy drcuit 80 can amplify an input signal rather 
than simply bypassing the input signal. In case ttiat one 
of two amplifying circuits is inoperable, tiie other one 
can perform the amplification of tiie irput signal. Since 
tiie other features of the low-noise anplrfier of FIG. 8 is 
the same as those of the amplifier of FIG. 7. the detailed 
desaiption tiiereof Is omitted. 



[0031] Although the present invention has been 
descrft)ed in detail above, It should be understood that 
tiie foregoing description is illustrative and not restric- 
tive. Those of ordinary skill in the art will appredate ttiat 
5 many obvious modifications can be made to the inven- 
tion without departing from its spirit or essential charac- 
teristics. Accordingly, the scope of the invention should 
be interpreted in tiie light of tiie following appended 
daims. 

10 

Claims 

1 . A low-noise anplif ier for receiving and amplifying a 
RF signal from a RF signal source to output an 

15 arnplif led signal, comprising: 

an input impedance rnatching drcuit (20) ds- 
posed between the RF signal source and an 
input node of a first switch (22); 

20 said first switch (22) having tiie input node and 

a first and a secorid output node; 
a first amplifying drcuit (24) biased by a prede- 
termined t>iasrng voltage and having an input 
terminal connected to the first output node of 

25 sakJ first switch (22): 

a rec&ndancy drcuit (30) having an input termi- 
nal connected to the secbrd output node of 
said first switch (22); 

combining means (38), equipped with a first 
30 input node connected to an output t^minal of 

said first amplifying drcuit (24) and a second 
input node connected to an output terminal of 
said redundancy circuit (30), for comt>ining sig- 
nals received through tiie first and tiie second 
35 input nodes to output a combined signal 

tiTOugh an output riode; amJ 
an output Impedance notching drcuit (40) con- 
nected to the output node of said combining 
means (38), 

40 v/herein the input node Of said first switch 22 is 

connected to ttie first output node when tiie first 
amplifying drcuit 24 operates normally, and to 
the second output node when the first amplify- 
ing drcuit 24 operates abnormally. 

45 

2. The low-noise anplif ier as claimed in daim 1. 
wherein said redundancy drcuit (30) comprises a 
micro stop transmission line (32) having an imped- 
ance of 50 a 

so 

3. The low-ndse amplifier as claimed in daim 1. 
wherein said redundancy drcuit (30) comprises a 
second amplifying drcuit (34) having an input termi- 
nal connected to tiie second output node of said 

55 f ir^ switch (22) and an output tenninal connected to 
tiie second input node of said containing means 
(38). 
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4. The low-noise amplifier as claimed in daim 1, fur- 
ther comprising: 

a control signal generator (42) for monitoring a 
status of said first amplifying circuit (24) and s 
generating a switching control signal of which 
state changes according to a monitored result, 
wherein the irput node of said first switch (22)^ 
is electrically connected to the first output node 
when the switching control signal is at a first io 
state, and is connected to the second output 
node when the switching control signal is at a 
second state. 

5. The low-noise amplifier as clalmaJ in claim 4, is 
wherein said first switch (22) comprises: . 

a first diode (102) having a first terminal con- 
nected to the input node and a second terminal 
connected to the first output node; 20 
a guiding transmission line (1 04) having an end 
connected to the first terminal of said first diode 
(102) and an other end connected to the sec- 
ond output node; and 

a second diode (106) having a first terminai 25 
connected to ground and a second terminal 
connected to the other end of said guiding 
transmission line (104), 

wherein the guiding transmission line (1 04) has 
a length of one quarter of a wavelength of the 30 
RF signal. 

6. The low-noise amplifier as claimed in daim 4, 
wherein said first switch (22) comprises: 

a first diode (1 1 2) having a first terminal con- 
nected to the input node arwJ a second terminal 
connected to the first output node; 
a guiding transmission line (1 1 4) having an end 
connected to the first terminal of said first diode 40 
(1 12) and an other end connected to the sec- 
ond output node; 

a second diode (116) having a first terminal 
connected to ground and a second terminal 
connected to the other end of said guiding 45 
transmission line (1 14); and 
a third diode (118) having a first terminal con- 
nected to ground arKi a second terminal con- 
nected to a central position of said guiding 
transmission line (11 4). so 
wherein the guiding transmission line (1 14) has 
a length of a half of a wavelength of the RF sig- 
nal. 

7. The low-noise an^plifier as claimed in daim 4. ss 
wherein said combining means (38) consists of: 

aseconds*; -having a first and second input 



nodes and an output node, wherein the output 
node IS electrically connected to the first input 
node when the switching control signal rs in the 
first state, and is connected to the second input 
node when the switching control signal is in the 
second state. 

8. The low-noise ampWier as claimed in daim 4. 
wherein said contrd signal generator (42) detects a 
normality of the biasing voltage to output the 
switching control signal of the first state when the 
tHasing voltage is nonnal and to output the switch- 
ing control signal of the second state when the bias- 
ing voltage is abnormal. 

9. The tow-noise amprrfier as daimed in daim 4. 
wherein said contrd signal generator (42) detects a 
normality of the biasing voltage and a les^el of an 
input signal of the first amplifying drcurt to output 
the Ewrtching contrd signal of the first state when 
both the biasing voltage and the level are normal 
and to outf^ the ^ntching contrd signal of the sec- 
ond state when the biasing voltage or the level e 
abnormal. 

1 0. A low-fioise ampOf ier for receiving and amplifying a 
RF signal from a RF signal source to output an 
ajm^Wied signal, comprisirtg: 

a first switch (60). equipped with an input node 
and a first and a second output nodes, for 
receving the RF signal through the input node 
and outputting the RF signal through either the 
f ir^ or the second output node; 
a first amplifying circuit (70) comprising an 
amiirfifying stage (74), an input impedance ^ 
nrtatching circuit (20) disposed between the first 
output node of sakl first switch (60) and an 
input terminal of saki amplifying stage, and an 
output impedance matching drcuit (76) ds- 
posed between an output temiinai of said 
amplifying stage and an input node of combin- 
ing means; 

a redundancy drcuit (80) having an input termi- 
nal connected to the second output node of 
. said first switch (60); and 

said combining means (90), equipped with the 
first input node connected to an output terminal 
of said first amplifying circuit (70) and a secoTKi 
input node connected to an output ternninal of 
said redundancy drcuit (30), for confining sig- 
nals received through the first and the second 
input nodes to output a combined s^nal 
through an output node; 
wherein the input node of sahi first switch 60 Is 
connected to the first output node wfien the first 
amplifying drcuit 70 operates normally, and to 
the second output node when the first amplify- 
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ing circuit 70 operates abnormalty. 

11. The low-noise amplifier as claimed in daim 10. 
whierein said redundancy circuit (80) comprises a 
miao strq3 transmission line (82) having an imped- s 
ance of 50 a 

12, The lowHfioise amplifier as claimed in claim 10, 
wherein said redundancy circuit (80) comprises a 
second amplifying circuit (84) having an input termi- io 
nal connected to the second output node of said 
first switch (60) and an output terminal connected to 
the second input node of said combining means 
(90). 

15 

1 3. The low-ndse amplifier as claimed in daim 1 0. fur- 
ther comprising; 

a control signal generator (92) for monitoring a 
status of said first amplifying drcuit (70) and so 
generating a switching control signal of which 
state changes according to a monitored result, 
wherein the input node of said first switch (60) 
is etectricaDy connected to the first output node 
when the switching control signal is at a first 25 
state, and is connected to the second output 
node when the switching corrtrol signal is at a 
second state. 

14, The low-noise anpltfier as daimed in daim 13. 3o 
wherein said combining means (90) consists of: 

a second switch having a first and second input 
nodes and an output node, wherein the output 
node is electrically conneded to the first input 35 
node when the switching control signal is in the 
first state, and is conneded to the second input 
node when the switching control signal is in the 
second state. 
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FIG. 4 
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